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Microwave range phase-shifter - has control voltage determining 
bending of metal strip with selections of fixture point 
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The quasi-HlO working wave propagates through the phase-shifter 
and when a working voltage is applied to electrodes (13) an opposed 
change in the lengths of the piezoelectric wafers (12) takes place. As 
a result, blmorphous piezoelectric element (2) bends and its free end 
moves bar (7) and b ends metal s trlp_(4). This changes the phase- 
shift of the wave so mat when uie strip is loaded the rectilinear metal 
waveguide reducesjhe wave dissipationjiate- 
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(54) OABOBPADlATEJlb CBM 

(57) H9o5peTeHMe othochtch k rexHHKe 
CBH. Uejib H3o6peTeHHH yBenmeHHe 
6wcTpoAeiicTBHH. Hepes i&aaoBpamaTehb 
CBH pacnpocTpaHHCTCH paCo^an BOJiHa 
THna KBasH H,o . IIpH noflatie ynpasnHio- 
mero HanpH:sceHim ka ajieKxpoflu 13 ripo- 
HcxoAHT npoTHBononbscHoe HSMeneHHe 



flnHH ni>e303JieKTpHMeCKHX lUiaCTHH 12. 

B peiyjibiare 6HMop4)HMft nbeaoaheKxpH- 
HecKHft sjieMeHT 2 HaraSaeTCH, a ero 
CBo6oAHbii| KoHeu- 6 nepeMemaex mroK 7 
H BbirH6aeT MeTajuiHMecKyio njiacTHHy 4. 
3to BM3WBaeT HSMeHeHHe 4)a30Boro cabh- 
ra pacnpocTpaH5nomeftcH BonHw, t.k. 
npH iiorpyKeHHH luiacTHHU 4 Brjiy6b ot*-: 
pe3Ka 1 npHMoyrojibHoro MeranjiHtiecKO- 
ro BOJiHOBOAa yMeHbrnaercH cKopocTb 
pacnpdcTpaHeHHH bojihw. BejiHTOHa npo- 
rH6a luiacTHHu 4 3a6HCHT or aMnjiHryAW 
ynpaBJiHiomero HanpHKeHHH. Uejib aocth- 
raexcH 3a cner BwSdpa onTHMaJibHoro 
pacnojioKeHHH TotiKH KpemieHHH mroKa 7 
K njiacTHHe 4 h Bbi6opa onrHMajibHoft 
ToninMHbi nnacTHHbt 4. 1 wi. 



^ 1485331 
H3o6peTeHHe othochtch k rexHHKe 
CBH H Moxer Smtb Hcnoji.b30BaHo nnn 
nocTpoeHHH BonHOBOAHbix ynpaBjigioiUHX 
ycTpoftcTB, - * 

Ilejibio H3o6peTeHHH Hnnnercn yBejiH- 

^eHHe 6MCTpOAeHCTBHH. 

Ha lepreace noKasaHa kohctpykuhh 
4)a30BpaFiaTejiH CBM . 

OasoBpamarejib CBH coctoht h3. of- .Jo 
pe3Ka 1 npHMoyrojibHoro MeTajijiHMecKoro 
BojiH060Aa» KOHcojibHo saKpeiuieHHord 
6HMop4)Horo nbeaosjieKTpiriecKoro 3Jie- 
MeHTa 2, pacnojioseHHoro Ha BHenmeft 
cTopoHe ysKoft creHKH 3 orpesKa 1 h 15 
(basoperyjiHpyiomero sjieMeHTa, Bunoji- 
HeHHoro B BHfle MeranjiHiiecKofi luiacTH- 
Hw 4, pacnonoHceHHOH BHyrpH npHMoyrojib- 
Horo BojitioBOAa 1 bShhsh ero ysKoft 



S4, - lUIOTHOCTb MeTaJUIHMeCKOft . 

ruiacTHHbi H 6HMop6Horo 
nbesoaneKTpHMecKoro 
sjieMeHTa cooTBercTBeHHo. 
o4 = 3,14-4,73. - 
Bhmop^huA nbe303jieKTpmecKHA ane- 

MeHT 2 COCTOHT H3 AByx CKpenJieHHWX 

MewAy co6oii no sceft AAHHe h nojinpH- 
soBaHHbix no ToJioviHe nbe303JieKTpH- 
MecKHx miacTHH 12 c naHeceHHUMH na 
Hx nosepxHocTH ajieKTpoAaMH .13. 
3jiekTpHqecKH sjiexTpoAW 13 nbe303JTeK- 
TpH^ecKHx miacTHH coeAHHeHbi napaji- 
JiejibHo. ynpaBJiHiomee HanpHsceHHe na 
sjiexTpoAbJ 13 noABOAHTCH c noMombio 

HaOJIHpOBaHHHX npOBOAHHKOB 14 • KpCH- 

jieHHe 6HMop4>Horo nbesosjiexTpiniecKoro 
sjieMGHTa 2 qcymecTBneHo c noMombw 



creHKH 3 (Ha paccTOHHHH Meriee 0, 1 5 , 20 ^epacarejiH 1 5 , BMnojiHeHHoro h3 ah- 



TAe -T AnnHa bojihh) h saKpeojieHHoft 
AByMH CBOHMH KOHAaMH 5 Ha Heft. Cbo- 
6oAHbifi KOHGA 6 6HMop(i)Horo nbe303JieK- 
tpwiecKoro sjieMeHTa 2 coeAHHen c Me- 
TajuniqecKdf! nnacTHHofi 4 liocpeACTBOM 
mTOKa 7, npoxoAHmero CKB03b oTsepc- 
THe 8, BbinojiHGHHoe B ysKOH cTeHKe 3 
oTpesKa. KpemieHHe kohaob 5 Meran- 
nmecKo^ miacTHHu 4 ocymecTBjieno 
nocpeACTBOM ynopOB 9. Ha Konuax 5 
MeTannHwecKOH njiacTHHW 4 BunojiHeHbi 
CKocbi 10 AHH o6ecnexieHHH corjiacoBa- 
HHH 6a30BpamaTejiH c TpaxroM. MeTan- 
jinqecxan nnacTHHa 4 .ycraHoBjieHa 
nepneHAHKyjiHpHO mHpoKHM CTeHKaM 1 1 
OTpesKa 1, npHMeM sasopb! MCKAy Me- 
.TannHMecKoft ruiacTHHoft 4 h iiihpokhmh 

CTGHKaMH 11 BhmOJIHeHbl OAHHaxOBblMH . 

TonKa KpenjieHHH mToxa 7 k MeTajunmec- 
Koft miacTHHe 4 cMemieHa oTHocHxejibHo 
KOHAa MeTajiiiHMecKOH njiacTHHw 4 na 
paccTOHHHe 0,25L^, PAe - Annna Me- 
TajiJiHMecKoft nnacTHHH. ToJnuHHa Meraji- 
JiJwecKOH njiacTHHbi 4 BweHpaercH cor- 
JiacHo 4>opMyjibi 



25 



30 



35 



40 



45 



(1) 



TAe Lj, - AJiHHa MeTannHMecKoi^ 
miacTHHbii 

- TOJinmna MerairnHMecKOH 
nnacTHHbi; 

- TojiinHHa 6HMop(J)Horo nbe- 
,303JieKTpHxiecKoro sjie- 
MeHTa; 

- MOAyJtb lOnra MeTanjiHMec- 
Koii ruiactHHu h 6hmop4)Ho- 
ro nbesodJieKTpHtiecKoro 

SJieMeHTa COOTBeTCTBeHHO^ 



50 



55 



3JieKTpHxiecK6ro MaTepnajia. Repmarenh 
15 H To^xa KpenneHHH mToxa 7 pacno- 

JlOKCHbl no paSHbie CTOPOHW OTHOCHTeJIb- 

Ho nonepe^HOH och MeTariJiiwecKoft roiac- 
thhw 4 Ann yMeHbmeHHH npoAOJibHoro 
ra6apHTa ^asoBpamaTejiH, <I>a30Bpama- 
Tejib CBH HMeeT ^aHuw 16* B xaMecTBe 
nbe303neKTpHKa HcnoJibsoBana nbe30Ke- 
paMHxa. 

OasoBpamaxejib CBH padoraer cjie- 
Ayiti^HM o6pa3 0M. 

Hepe3 4»a30Bpa^^aTe^b CBH pacnpo- 
cxpaHHeTCH pa6oMa5i BOJiHa THna KsasH 
^10 • noAaie ynpaBJiHiomero nanpn- 
meHHH Ha sjiexTpoAw 13 npoHcxoAHT 
npoTHBonojio^Hoe H3MeHeHHe ajihh 
nbesosjiexTpHqecKHX luiacTHH 1 2 , b 
pesyjibTaTe ^ero fiHMop^Hbift nbe303JieKT- 
PHHecKHii sncMeHT 2 H3rH6aeTCH, a ero 
CBo6oAHwft KOHeu 6 nepeMeiqaet mToK 7 
H BbirHdaeT MBTanjiMMeGKyio njiacTHHy 4, 
HTo BUSbisaeT HSMeneHHe ^asoBoro cabh- 
ra pacnpocTpaHflioQeftcH bojihu, noc- 
KojibKy npH norpysceHHH MeTajuiHtiecKOH 
iuiacTHHw 4 B rjiySb oTpe3Ka 1 ynenb- 
maeTCH CKopocTb pacnpocTpaHeHHH boji- 
Hw, BejiHMHHa nporH6a MeTajuiH^ecKoft 
njiacTHHbi 4 saBHCHT oT aMruiHtyAW yn- 
pasnHiomero HanpHKeHHH. Biii6op pacnojio- 

3KeHHH TOMKH KpenJIBHHH fflTOKa 7 K Me- 

TanjiH^ecKOH miacTHHe 4, CMeoieHHojt 
' OTHocHTejibHo KOHqa MeTannH^ecKoft 
miacTHHbi 4 Ha 0,25L,, h Bbi6op ee 
TOJin^HHbi t| cornacHo SopMyjiw (1) 
o6ecnexiHBaK)T yMeHbineHHe annjiHTyAbi 
Kojie6aHHfi AasoBoro CABHra h coxpame- 
HHe BpeMeHH ycnoxoeHHH 3thx xojTe6a- 
•HHil, sa c^er Mero nosbiraaeTCH 6bicTpo- 
AeftcTBHe ^lasoBpamaTejiH. BwGop pac- 



nojioaceHHH tomkh Kpen/ieHHH raroKa 7 

H TOJimHHbl nnaCTHHbl 4 noSBbJlHIOT HC- 

KJiioMHTb ynpyroe Kone6aHHe nnacTHHU 

C MaCTOTOft OCHOBHOro TOKa, BHOCHnOie 

HaH6onbmyK) norpemHOCTb b ycTaHaBjiH- 
BaeMoe sHaMCHHe ^asu h cHHKaioniHe 6bi* 
CTpoAeftcTBHe 3a c^er Kone6aHHft 4)a- 
30Boro c^BHra, 

B AaHHOM cjiyqae Ha nnacTMHe 4 o6- 
pasyexcn KOJie6aHHe b bhag nepBoro 
o6epTOHa. • Kojie6aHHe axoro THna npe^- 
CTasJiHeT codoft CTonMyio BOJiny h HMeer 
flsa npoTHBo4>a3Hbix y^acTKa, Ha6erH 
^as^ BHocHMbie npoTHBo4>a3HbiMK yqacT- 
KaMHy B3aHMHo yHHKToxawTCH • BnaroAd* 
PH 3TOMy HCKJiwMaeTCfl fijiHHHHe MexaHH- 
uecKHx KOJie6aHHfi 6HMop<tHoro hbeao- 
sjieKTpiniecKoro sjieMeHxa 2 Ha BejiMMH- 
ry 4)a30Borp CABHra h, cneAOBaTejibHo, 
noBbnoaieTCii 6bicTppAeftcTBHe ^asoBpasfta^ 
renn h TOMHocTb BucraBjieKHH 4)a30Boro 
CABHra. ripH 9TOM Bu6paHHoe paciiojio- 
KeHHe TOMKH KpenJieHHR niToka 7 h toji- 
nv^Ha luiacTHHbi 4, onpeAeJiHCMoe Aop- 

MyJIOit HBJIHIOTCII OHTHMaJIbHUMH* 



o p M y ji a 



H 3 o 6 p e T e H H H 



10 



1485331 6 

jRen Ha y3KOH creHKe npHMoyrojibHoro 
BOJiHOBOAa, a d)a3operyjiHpyionuiH 3Jie- 

MCHT BbmOJTIHeH B BHAe MeTaJUIHMeCKOil 

luiacTHHbiy ycTaHOBJieHHoft BHyrpH npHMo- 
yrojibHord boahoboaa nepneHAHKyjiHpHo 
ero mHpoKHM CTCHKaM H sakpenAeHHoA 
AByMH CBOHMH KOHuaMH Ha ero ysKoft 
creHKe, npHweM 3a3opbi MexAy MeTajuui- 
MecKon ruiacTHHoit h mHpoKHMH creHKaMH 

BOJIHOBOAa BMnOJIHeHU OAHHaKOBblhfHy a 

cBo6oAHbnl KOHeA 6HMopi^Hor^o nbe309AeK- 
TpHMeCKoro 3AeMeHTa coeAHHen c Meraji- 

JIHMeCKOft lUiaCTHHOH HOCpeACTBOM IDTOKa^ 

npoxoAAmero . cKB63b ■ oTBepcTHe, Bunon-- 
KeHH(Te B ysKoA cTCHKe npHMoyroAbHoro. 
BOAHOBOAa, npH 9TOM To^Kd KperuieHHA 
mtoka K MexanAHMecKoft iinacTHHe cmb- 
n^ena oTHocHTenbHo ee. KOHua Ha pac* 
cToflHKe Op25L4, a tbnmHHa Me.TaJinH- 
yecKoA nnacTiiHbi 6bi6paH6 paBHoA 



15 



20 



fl^asoBpamarejib GBU, coAepscainHft 30 
otpe3oK npHMoy ronbHoro Merajunmec-^ 
Koro BonHOBOAa, b cxeHKe koToporo Bbi- 
noAHeHo oTBepcTHe, KOHcoAbHo saKpen- 
AeHHbii^ H pacnojiomeHHbul Ha BHemHefi. 
CTopone npHMoyroJibHoro BojiHOBOAa 6h- 35 

M0p4)HbI(l nbe303JieKTpHMeCKHft 3JieMeHTy 

CBoOoAHbift Koneu KOToporo coeAHHeH c 
4>a3QperynHpyK}iip{M sjieMeHTcx^, o t a h- 
^aiou^HPLcn TeM, mto, c uejibio 
yBeximeHHH GucrppAeHCTBHH , 6HMop4^Hb^ 40 
nbesosneKTpHwecKHi) aneMeHT pacnojio- 



25 TAe , - AnHHA MeTajijiHqecKdft 
nnacTHHbi; : 
- TOAD^iHa MerajinHMecKoft 
tV iinacT.HHwi 
t Q - TOJintKHa GHMop^Horo nter 

. 303JieKTpHHeCKOrO 3Jie- . 

MeHTa; : 



E ^ - MOAVAb K)Hra. MetajinHMec- 
Kpft luiacTHHu H 6hmop4>- 
. Horo nbe303Aekirpi«ecKo- 
ro 3neMeHTa cooTBetCT- 

BtoHO^ 

St - nnoTHocTb. MetajuiHMec- 
Koft anacTHHbi h. 6hmop^ 
Horo nbe303AeKtpKqeckoro 
3AeMeHTa cooTBercTBeHHo, 

U « 3,14-4,73. 
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